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(54) Title: BAG FOR CONTAINING A STERILE MEDICAL SOLUTION AND METHOD OF MIXING A STERILE MEDICAL 
SOLUTION 

(57) Abstract 

Container for enclosing a sterile medical solution and method for 
mixing the same, such as a peritoneal dialysis solution. The container 
comprises a first compartment (50) comprising the major pan of the solurion, 
such as an electrolyte solution comprising NaCl, CaCfc, etc, and two separate 
compartments (44, 45), each comprising glucose in a high concentration. The 
entire container is autoclaved including the solutions as separated, thereby 
minimizing the formation of toxic products. At the preparation for use, 
the second compartment (44) or the third compartment (45) is connected to 
the first compartment by breaking pins in a connection tube (48, 49) for 
each compartment If the second solution in the second compartment (44) is 
mixed with the electrolyte solution in the first compartment (50), a glucose 
concentration of 1,5 % results. If the solution in the third compartment 
(45). which has a slightly larger volume or higher concentration of glucose 
compared to the second compartment, is mixed with the electrolyte solution 
in the first compartment (50), a final glucose concentration of 2,5 % results. 
If the solutions in both the second and third compartments are mixed with 
the first compartment, a solution with 4,0 % of glucose concentration results. 
Thus, all three usually employed glucose concentrations can be provided in 
a single container, thereby improving the logistic and thereby reducing the 
costs for performing peritoneal dialysis with the container. 
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TITLE 

BAG FOR CONTAINING A STERILE MEDICAL SOLUTION AND 
METHOD OF MIXING A STERILE MEDICAL SOLUTION 

AREA OF THE INVENTION 

The present invention relates to a bag for containing 
a sterile medical solution, comprising glucose or glucose-like 
compounds, for example a solution for peritoneal dialysis, or a 
nutritional solution. 



PRIOR ART 

The present invention starts from what is disclosed 
in WO 93/09820, relating to a system where the glucose or 
glucose-like compounds are included in a first package at a 
high concentration whilst the remaining compounds are separat- 
ely packed in a second package. The packages are preferably 
combined into a single, two compartment bag. The packages, or 
bag, are heat sterilized, preferably autoclaved in a conven- 
tional way. The high glucose concentration in the first package 
protects the glucose or glucose-like compounds from deteriora- 
tion, which otherwise results in the formation of toxic com- 
pounds, other factors influencing upon the formation of toxic 
compounds from the glucose or glucose-like compounds are low 
pH, absence of electrolytes, absence of oxygen contents, short 
exposure times (at higher temperature) etc. 

Bags comprising several compartments are shown in, 
for example, US Patent 4 403 992 disclosing a bag device for 
continuous peritoneal dialysis having two chambers one being a 
dialysis liquid chamber and one being a disinfectant chamber. 
First the disinfectant is passed through the respective ducts, 
whereupon the dialysis liquid is passed through the same duct. 
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Another bag having several chambers is disclosed DE- 
Cl-41 07 223. This bag has a specific frangible web between the 
chambers being openable for mixing the contents of the two 
chambers . 

Another double compartment container is disclosed in 
EP-A1-619 998. This container includes a peelable seal con- 
structed from a multilayer film. 

A multicompartment flexible bag is disclosed in DE- 
Al-38 30 630 comprising a clamp dividing the bag into two 
compartments. By removing the clamp, the contents of the 
compartments can be mixed. 

US-A-3 520 471 discloses a sealed flexible container 
for carrying fluids particularly collecting, storing and 
dispensing blood. The container has an inclined end seal for 
improving the possibility to empty the container. 

US-A-4 496 046 discloses a multiple chamber container 
for the medical field such as nutrition solutions. The bag is 
composed of two or three compartments for mixing different 
solutions. 

DISCLOSURE OF THE INVENTION 

The object of the present invention is to improve the 
bag shown in WO 93/09820 to make it more convenient to use, to 
make the mixing of the two liquids more efficient and to adapt 
the bag to easy and convenient construction and use by the end 
consumer and improve the logistic handling and storing of the 
bag. 

These objects are met by a bag as defined in the 
appended patent claims. 

SHORT DESCRIPTION OF THE DRAWINGS 

Further objects, features and advantages of the 
present invention will appear from the following detailed 
description of preferred embodiments of the invention shown on 
the enclosed drawings. 
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Fig. 1 is a plan view of a bag according to 
WO 93/09820 showing the prior art. 

Fig. 2 is a plan view of a first embodiment of the 
bag according to the present invention. 

Fig. 3-12 are plan views of further embodiments of 
the bag according to the invention. 



DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 1 is a plan view of a flexible bag according to 
WO 93/09820. The bag is intended to include a solution for 
peritoneal dialysis and has a size of approximately two and a 
half litres. 

The bag is made from a continuous tube of a plastics 
material, which is sealed at both ends by sealing borders 2,3. 

As shown in Fig. 1 each sealing border comprises 
several embossments 4 and apertures 5,6,7. The embossments 4 
enhance the stability of the border 2. The aperture 5 in the 
upper border 2 is intended for hanging the bag during use and 
the apertures 6,7 in the lower border 3 are for fixation of the 
bag during the manufacturing operation. 

The bag is divided into two compartments 8,9 by a 
welding seal line 10. The small upper compartment 8 comprises a 
concentrated glucose solution having a concentration of about 
50%. The large lower compartment 9 comprises all other electro- 
lytes necessary for the solution to be formed, such as NaCl, 
MgCl 2 , CaCl 2 , lactate etc, dissolved in water in a manner known 
per se. If the bag should be used as a nutritional solution, 
the large compartment may comprise only NaCl or any suitable 
composition as used today but excluding glucose. The entire bag 
filled with solution is sterilized, preferably by autoclaving 
at 120°C during 20 minutes. 

It is mentioned that the glucose can be exchanged 
with a glucose-like compound, such as glucose polymers, as an 
osmotic agent. 
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In order to obtain access to compartments 8 and 9 
during the manufacturing process, the borders 2,3 are perfora- 
ted by introduction tubes 11,12. Such tubes 11,12 are inserted 
in borders 2,3 during the welding procedure. Initially, tubes 
11,12 are long enough and/or provided with connection means to 
be automatically connected to a filling equipment of the 
manufacturing plant. After filling compartments 8,9, the tubes 
are cut and sealed by heat as shown by end portions 13 in Fig. 
1. 

The lower border 3 is also provided with an outlet 
tube 14, which connects compartment 9 with the consumer, for 
example a catheter ending in the abdominal cavity of a patient 
for peritoneal dialysis. Often tube 14 terminates in a luer 
connector (not shown in Fig. 1). 

Furthermore, border 3 is provided with a medicament 
tube 15 including a removable cap 16. When cap 16 is removed, 
tube 15 forms an entrance site for introducing any type of 
beneficial agent or medicament into compartment 9 as desired, 
such as antibiotica. 

Welding line 10 is provided with a connection tube 17 
initially closed by a breakable portion 18. When portion 18 is 
broken, communication is established between compartment 8 and 
compartment 9. While compartment 8 comprises glucose of high 
concentration having a high density, the glucose will flow down 
through tube 17 into the lower compartment 9 and mix with the 
contents thereof. After a few minutes, compartment 8 is com- 
pletely empty. Any residual fluid can be forced out from 
compartment 8 manually. 

As appears from Fig. 1, tube 17 is placed in line 
with introduction tube 11. The reason for this is that it is 
more easy to insert tubes 11 and 17 if they are in line during 
the manufacturing step. Both tubes are attached to a mandrel 
interposed in the bag blank before welding, whereupon the 
welding step is performed. After welding, the mandrel is with- 
drawn. Preferably, the welding takes place by high frequency 
welding but of course any other type of heat welding or sealing 
(glueing) would be suitable depending on the material. 
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Fig. 2 shows a first embodiment of the present in- 
vention. It has been found difficult for the user to break the 
breakable portion 18 of tube 17 when it is placed too close to 
the middle. It is desired to have tube 17 closer to the side 
edge of the bag 1. This side-way placement of the connection 
tube 20 including a breakable portion 21 is clearly shown in 
Fig. 2. In this position, the breakable portion 21 is easily 
accessible since it is positioned very close to the side of bag 
X. Preferably, the introduction tube 22 is placed in line with 
tube 20 as shown. 

In order to improve the emptying of upper compartment 
23, the welding line 24 between compartment 23 and compartment 
25 is inclined and slopes towards connection tube 20. Since the 
glucose solution contained in compartment 23 has a higher 
density than water including electrolytes comprised in compart- 
ment 25 the glucose solution will flow along welding line 24 
towards the connection tube 20 and enter the lower compartment 
25 to mix with the contents thereof. 

The glucose solution in compartment 23 has a rather 
high viscosity and sometimes the mixing time will be experi- 
enced to be long. One obvious way of decreasing the mixing time 
is to include a connection tube 20 having a larger area. In 
some cases, however, such a higher diameter tube 20 is diffi- 
cult to include within the welding line 24 without the risk of 
leakages. 

Thus, according to Fig. 3, it is suggested to use two 
connection tubes 30,31 adjacent each side edge of bag 1. By 
breaking both breakable portions 32,33, a more rapid mixing of 
the two liquid components is obtained. Moreover, the complete 
mixing of the two liquids with each other is improved by 
entering the liquid in two places. While this might not be so 
important for a liqiud for peritoneal dialysis, it is more 
important for nutritional solutions. 
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Moreover, the upper border 2 is provided with weaken- 
ing lines 34. When the breakable portions 32,33 are broken and 
compartment 35 starts to empty itself, the left and right side 
of border 2 will move downwards according to arrows 37 to form 
an inverted V-shape. This movement is facilitated by the 
weakening lines 34 and the shape of the welding line 36 and the 
fact that border 2 is rather rigid. Such movements along arrows 
37 will excert a pressure against the contents of compartment 
35 which decreases the time necessary for the emptying of 
compartment 35. The border portions 2 will tend to squeeze out 
the contents of compartment 35. 

A dialysis solution for peritoneal dialysis is usual- 
ly provided in three different concentrations, viz. 1,5%, 2,5%, 
4% of glucose concentration in the final solution. By using a 
three compartment bag, previously known per se, all three 
concentration levels can be obtained in a single bag. In this 
third embodiment, shown in Fig. 4, of the present invention, 
the upper compartment is divided into two compartments of equal 
size by a welding line 41 and two sloping welding lines 42,43. 
Thus, there is formed a first upper compartment 44 and a second 
upper compartment 45, each being accessed via introduction 
tubes 46,47. The first compartment 44 comprises glucose solu- 
tion having a concentration of about 30% and the second com- 
partment 45 comprises a glucose solution having a concentration 
of about 50%. 

When breaking the breakable portion of connection 
tube 48, the contents of the first compartment 44 is mixed with 
the contents of the lower compartment 50 to form a peritoneal 
dialysis solution having a concentration of 1,5% of glucose. If 
the breakable portion of connection tube 49 is broken, the 
contents of compartment 45 is mixed with the contents of both 
compartment 50 thereby forming a dialysis solution having a 
concentration of about 2,5% of glucose. If both breakable 
portions of connection tubes 48,49 are broken, the contents of 
both compartments 44 and 45 are mixed with the contents of 
compartment 50 thereby to form a dialysis solution having a 
concentration of about 4% of glucose. 
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In this way it is only necessary to store one type of 
bag for all three concentrations. While one and the same 
patient may use solutions of different concentrations during 
5 different times of the day or different days, the operation for 

the patient will also be improved, other combinations of 
concentration levels can easily be achieved. Further different 
concentration can be obtained by including further compart- 
ments, such as four or five compartments. 

10 It is noted that some glucose is wasted when the bag 

is used for the two lower concentrations, since one of the two 
glucose compartments is left unused. However, glucose is an 
inexpensive material. Moreover, glucose can easily be dis- 
carded, since it does not harm the environment to any large 

15 extent. The advantages of providing one bag for all three 

concentrations in economical terms and handling terms far 
outweigh this drawback. 

Fig. 5 shows another embodiment of the invention 
which very much ressembles the embodiment shown in Fig. 4. The 

20 first compartment 54 and the second compartment 55 (corre- 

sponding to compartments 44 and 45) have different sizes but 
accomodated glucose solution of the same concentration, for 
example 50%. Thus, the same possibilities appears as from the 
third embodiment shown in Fig. 4. 

25 One example of a PD solution according to the embodi- 

ment of Fig. 5 is given below. The first upper compartment 54 
comprises 60 ml glucose at 50% and the second upper compartment 
55 comprises 100 ml glucose of 50%, both at a pH of 3-3,5. 
The lower compartment 51 comprises 1900 ml of 

30 electrolytes having a pH of about 6,5. The electrolytes are: 

264 mMoles Na 4 , 190 mMoles Cl\ 2,7 mMoles Ca~, 0,5 mMoles Mg~ 
and 80 mMoles lactate. After mixing, the lower compartment 51 
includes a solution having 1,53%, 2,5% or 3,88% glucose con- 
centration and the following electrolytes concentrations: Na 4 

35 128-135 mM, CI - 92-97 mM, Ca~ 1,31-1,38 mM, Mg~ 0,24-0,26 mM 

and lactate 38-41 mM, depending on which compartments have been 
mixed. 
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Moreover, the embodiment according to Fig. 5 is 
provided with a channel 63 positioned between welding lines 60 
and 52 forming the first compartment 54 and welding lines 61 
and 53 forming the second compartment 55 as clearly shown in 
Fig. 5. The upper border 64 of the bag is provided with two 
introduction tubes 56 and 57 for introduction of the glucose 
solution. Moreover, border 64 is provided with a third intro- 
duction tube 62 ending in channel 63 for providing the 
electrolyte solution into compartment 51. The second lower 
border 65 is only provided with a tube 66 for introduction of a 
medicament and a tube 67 for connection to the patient but 
lacks an introduction tube shown in the previous embodiments. 

By having all three introduction tubes 56,57,62 in 
the upper border 64, several manufacturing advantages are 
obtained since all filling equipment now can be placed on one 
side of the manufacturing line. 

Fig. 6 shows another embodiment of the invention 
which is rather similar to the embodiment shown in Fig. 2 but 
including an introduction tube to the large compartment 71 from 
the upper border 73. The division line between the upper 
compartment 72 and the lower compartment 71 is an inclined 
welding line 74 forming a triangular or substantially triang- 
ular first compartment 72. At the apex of the triangular 
compartment 72, the first compartment 71 is available via 
border 73 and the introduction tube 70 is inserted in that 
place. It is realized that if the inclined welding line 74 is 
more similar to welding line 24 shown in Fig. 2, the introduc- 
tion tube 70 can have a sufficient length for passing through 
border 73, first compartment 72 and into the second compartment 
71 via the welding line 74 (not shown in Fig. 6) . 

It is realized that the different features shown on 
the different embodiments can be combined in different manners 
to obtain desired benefits and requirements. Further embodi- 
ments are possible, such as including all tubes in a single 
border. Such an embodiment is shown in Fig. 7. The upper border 
80 comprises two introduction tubes ending in first compartment 
83 and second compartment 84 for introduction of a glucose 
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solution of a high concentration therein. Compartments 83 and 
84 are delimited by welding lines 85,86 leaving the central 
portion of border 80 open towards the large bottom compartment 
87. In the central portion of border 80 is placed an outlet 
tube 88 and a combined introduction tube 89 and medicament 
introduction port 90. 

Since all connections are included in border portion 
80, it can be made as a single separate injection moulded part, 
to which the bag blank 91 is welded as shown by welding lines 
92. 

When using the bag according to Fig. 7, it is 
supported in the position shown in Pig. 7 via aperture 93 and 
the respective breakable portions 94,95 are broken to mix the 
contents of compartment 83 and/or 84 with the contents of 
compartment 87. When the mixing procedure is ended, the bag is 
reversed and supported from the other direction from the 
aperture 96, whereupon outlet tube 88 will be positioned in the 
lowermost part of the bag. In this way, the mixing of the 
different solutions will be further improved. 

Such a moulded part can have sealing surfaces to the 
manufacturing and filling eguipment which makes it more con- 
venient to the filling procedure. The moulded part can include 
grip portions for easy handling during storage and use etc. 

Another embodiment of the invention is shown in Fig. 
8. This embodiment includes two compartments 101,102 separated 
by a welding line 103 having a v-shape. In the appex of the v- 
shape the connection tube 104 is inserted having a breakable 
portion. In the upper border of the bag, an introduction tube 
105 is inserted. In other respects it is similar to the embodi- 
ment according to Fig. 2. 

Another variant of the present invention is shown in 
Fig. 9. The bag according to Fig. 9 comprises three compart- 
ments formed by two V-shaped welding lines 106,107. In other 
respects this embodiment is similar to the embodiment shown in 
Fig. 4. 
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Fig. 10 shows a variant of the embodiment shown in 
Fig. 6, where the sealing line 108 between the two compartments 
109,110 is essentially horizontal. An introduction tube 111 for 
the electrolyte solution intended for compartment 110 extends 
through the upper border edge and through compartment 109 and 
line 108 into compartment 110. A second introduction tube 113 
is connected to compartment 109. in other respects this embodi- 
ment is similar to the embodiment according to Fig. 6. 

Fig. 11 shows a variant of the embodiment according 
to Fig. 4 and includes three compartments 114,115 and 116 
formed by welding lines 117 and 118. The upper compartment 114 
is filled with glucose solution via introduction tube 119 and 
is connected to the large bottom compartment 116 via a connec- 
tion tube 120 extending from the upper compartment 14 beyond 
the intermediate compartment 115 to the lower compartment 116. 
The second compartment 115 is filled with glucose solution via 
introduction tube 121 extending from the upper border edge 
through compartment 114 to compartment 115. Compartment 115 is 
connected to compartment 116 via connection tube 122. In all 
other respects this embodiment is similar to the embodiment 
according to Fig. 4. 

Finally, Fig. 12 shows another embodiment of the 
invention having three compartments 123,124 and 125. A welding 
line 126 limits the large compartment 125 comprising elec- 
trolyte solution from compartments 123 and 124 comprising 
glucose solution. Welding line 126 is inclined and comprises 
two connection tubes 127,128. The operation is similar to the 
embodiment according to Fig. 4. 

Each connection tube 127, 128 is provided with sever- 
al holes 129 connecting tube 127, 128 to the compartment 123, 
124 for glucose, and a break pin 130 connecting tube 127, 128 
with the large compartment 125. In this way the connectin tube 
operates both as an introcution tube similar to tubes 46, 47 of 
Fig. 4 and as a connection tube similar to tubes 48, 49 of Fig. 
4. Thus, a smaller number of tubes are required. 
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Several different embodiments of the invention has 
been described above with reference to Fig. 2-12. The different 
detailed constructions of each embodiment can be combined in 
further different ways. 

It is realized that the bag will have different sizes 
depending on the intended field of use. The concentration and 
other features of the glucose-part can be different depending 
on the actual use, such as 20% - 50% or even more. 

Herein above, several embodiments of the invention 
has been described in the purpose of exemplifying the inven- 
tion. The invention is only limited by the appended patent 
claims. 
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CLAIMS 

1. Container for enclosing a sterile medical solu- 
tion, for excample a solution intended for peritoneal dialysis, 
comprising: 

two compartments (44,50) separated by a separation 
line (42) , a first of said compartments (50) comprising an 
electrolyte solution, for example NaCl, CaCl 2 , etc, and a 
second of said compartments (44) comprising glucose in a high 
concentration, for example above about 20%; 

a connection means (48) for selectively connecting 
said second compartment with said first compartment for mixing 
the contents of said second compartment with the contents of 
said first compartment 

characterized by 

a third compartment (45) comprising glucose at a high 
concentration, for example above about 20%, and connetion means 
(49) for selectively connecting said third compartment with 
said first compartment for mixing the contents of said third 
compartment with the contents of said first compartment. 

2. Container according to claim 1, characterized in 
that said second compartment (44) and said third compartment 
(45) have the same volume and enclose glucose in different 
concentrations, for example 30% and 50%, respectively. 

3. Container according to claim 2, characterized in 
that the third compartment (55) has a larger volume then said 
second compartment (54) and in that the second and third 
compartments comprise glucose at the same high concentration, 
for example 50%. 
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4. Container according to claim 3, characterized in 
that the third compartment (54) comprises 60 ml glucose at 50%, 
the second compartment (55) comprises 100 ml glucose at 50%, 

5 and the first compartment (51) comprises 1900 ml of electro- 
lytes comprising 264 mMoles Na*, 190 mMoles CI", 2,7 mMoles 
Ca~, 0,5 mMoles Mg~ and 80 mMoles lactate • 

5. Container according to anyone of the preceding 
claims, characterised in that the separation lines (52,53) 

10 between the first compartment (51) and each of said second (54) 
and third (55) compartments are inclined when the container is 
placed in a first mixing position wherein said second and third 
compartments are positioned above said first compartment. 

6. Container according to claim 5, characterized by 
15 a first border edge (64) comprising introduction tubes (56,57) 

for introducing solutions in said compartments. 

7. Container according to claim 6, characterized in 
that said first border edge (80) is made of a single separate 
part. 

20 8. Container according to claim 7, characterized in 

that said first border edge (80) comprises three introduction 
tubes (81,82,88), one for each compartment (83,84,87). 

9. Container according to anyone of the preceding 
claims, characterized by said connection means being a connec- 

25 tion tube (20) including breakable means (21) and establishing 

fluid communication therethrough at activation of said break- 
able means. 
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10. Method for mixing a sterile medical solution into 
at least three optionally selectable different concentrations 
of glucose, for example a solution intended for peritoneal 
dialysis, including the steps of: 

providing a container having at least three compart- 
ments limited by separation lines, a first of said compartments 
comprising an electrolyte solution, for example NaCl, CaCl 2 
etc, and a second and third of said compartments comprising 
glucose in a high concentration, for example above about 20%, 

providing fluid communications between one of said 
second and third compartments and said first compartment for 
mixing the contents thereof for providing a peritoneal dialysis 
solution having a first low concentration, for example about 
1,5%, or a second intermediate concentration, for example about 
2,5%, respectively of glucose, 

optionally providing fluid communication between the 
other of said second and third compartment and said first 
compartment for providing a peritoneal dialysis solution having 
a third, higher concentration of glucose, for example about 4%. 

11. Use of a container having at least three compart- 
ments for providing a sterile medical solution in at least 
three optionally selectable different concentration of glucose, 
for example a solution intended for peritoneal dialysis, 
whereby two compartments comprises glucose in a high concentra- 
tion, for example above about 20%, and the third compartment 
comprises the remainder of said medical solution, by mixing the 
contents of the third compartment with the contents of the 
first or the second compartment or both compartments. 
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